simulations”, but it is only used for
a ‘vbal’ equation (see below).
While it does not matter for the
model, there is no constraint
preventing this from being a
negative number (if sum of
perfused tissue fractions is near
greater than 1 during random
draws). Constraint may be in MC
scripts.

VMAX, VMAXLU,

Metabolic rates of liver, lung, kidney

Equation correct (BW#3/4 scale)

VMAXKD

KFLU Pseudo first-order rate Equation correct (scaled by BW)

CIX Ideal gas constant and molecular weight Equation correct (multiplied by

conversion MW/24450). Note: No comment is

associated with this line. Should
state units conversion (ppm to
mg/L)

Cl Inhalation exposure control Correct {(multiplied by binary

EXPPULSE switch). Verified by
running model to debug prior
mistake with forcing
function/exposure scripts.

Tissue venous
concentrations

Mass of chemical in tissue to venous
concentration

Correct {amount/(volume x
partition)) for each tissue
(tissue/amount/partition indices
match).

CPU Pulmonary mass balance Equation correct.
(QP*CI+{QF*CVF + QL*CVL + QS*CVS + Note: An optional addition could
QR*CVR + QK*CVK))/(QP/PB+QC) be a dead-space fraction, if needed
to account for model/data
discrepancies for the given QC and
QP numbers.
CX Exhaled concentration = CPU/PB Equation correct.
cv CV = (QF*CVF + QL*CVL + QS*CVS + Correct. Note: this parameter not
QR*CVR + QK*CVK)/QC used in code, and is not an output.
Typically, it is used to condense the
pulmonary mass balance equation,
or as a biomarker.

CPUM Units conversion for CPU. Parameter not used in code, and
not an output. Unclear of the
purpose.,

RAI, RAX Inhalation/exhalation rate equations and Equations correct

mass balance
RAM, RAMLU, Rate equations for metabolism in liver, Correct (reaction concentration is
RAMK lung, kidney correctly-indexed venous blood
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concentration for all, using post-
BW scaled parameters).

RALU, RAL, RAK,
RAS, RAR, RAF

Rate equations for mass balance lung,
liver, kidney, slowly perfused, rapidly
perfused, fat

Correct. Lung applies CPU (blood
concentration at air/blood
exchange) input and QC flow.
Other systemic organs apply lung
venous flow as input, and
correctly-indexed venous streams
and metabolism as outputs.

Outputs bloc

MASBAL

MASBAL = Al - AX -
(AL+AM+AMLU+ALU+AK+AMK+AS+AR+AF)

Correct (overall mass balance not
missing any tissues/sources/sinks)

Concentrations
calculations

Concentrations in tissues and for plots

Correct

Dose metrics

Definitions of AMP, AMPLU, AMPK (units
conversions, and cumulative time
averaging)

Correct, however, final units
should be stated as comments.

Blood/tissue
balances

Error checks on total blood and volume
fractions

Correct
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Table 2. Quality review of invitro.csl

File or variable Definition ‘ Notes and determination
INITIAL bloc
Model VMAX1, KM1, RLGSS, VK, P1, A10, Comments and definitions are poorly
parameters VVIAL, VMED, VAIR=VVIAL-VMED, documented.
PROT, VINIJ 1) VINIJ says “based on Matt email”

but the last paragraph of
Himmelstein et al. (2004) p. 19

gives 400 ul as sample volume for
CP oxidation experiments, which
differs from 200 ul used for CEO
experiments. In V_human.m VINJ
is set to 0.0003858 L. An
explanation is needed for how VINJ
was measured so precisely for
humans, and confirmation that it
differs from other experiments
described in the same paper.
Otherwise it should be 0.004 ul for
all Himmelstein et al. (2004) data.

2) Yang et al. (2012), section 2.1.3,
states that 200 ul samples were
used for those experiments.

3) VVIAL differs from default (0.01165
L) in the following files: V_kidney.m
(0.01163); V_human.m
(0.0119573). While the variation
likely has minimal impact, a single
value should be used in the
absence of specific data.

Time variables TF, TI, VINJ, TSTOP, POINTS, CINT, TS=TF | Sampling is “disruptive” {(in the
and timing experiment, sampling the headspace
commands affects the mass balance). The

simulated timing should match the
experimental condition, but where
different replicates used different
sample times, a representative
average would be sufficient {i.e., time
of first sample should be average of
initial times from replicates). The total
number of samples should accurately
reflect those taken from each
incubation vial.
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Initial conditions

CA10=A10/(VAIR+P1*VMED),
CM10=CA10*P1, CA1=CAlD,
CM1=CM10, All=0.

Initial conditions would need re-
structuring if an alternative 2-
compartment model is applied (see
below)

DYNAMIC/DERIVATIVE b

loc

Integration and
models

Three differential rates {(although only a
1-compartment mass balance is
performed, which includes a differential
loss term)

ICD KINETICS (umoles/hr)

R1IM=(VMAX1*CM1)/(KM1+CM1)*PROT
RRLUNGVK=VK*CM1
RRLoss = RLOSS*CM1
AIM=INTEG(R1M,0.)
ARLUNGVK=INTEG(RRLUNGVK,0.)
ARLOSS = INTEG(RRLoss,0.)
CA1=(A10-A1M-ARLUNGVK-A1I-

ARLOSS)/(VAIR+VMED*P1)
CM1=CA1*P1
A1=CA1*VAIR+CM1*VMED

The model assumes instantaneous
steady-state in the liquid phase
{(applying only the media/air partition
coefficient for the chemical). Model-
predicted headspace concentrations
were found to be significantly
different if instead applying a more
realistic 2-compartment system
(assuming concentration-driven mass
transport). Estimation of Km would
likely be different if model was
optimized assuming 2 compartments.
Hence, a reasonable estimate for a
mass transfer term between liquid gas
phase is needed to develop a model
that accurately reflects the physical
system. Based on example
simulations, equilibration must occur
in much less than 1 min in order for
the assumption to be valid.

DISCRETE bloc

Discrete events
affecting mass
balance (doses,
sampling, etc).

Contains the routine for mass loss due
to sampling
All=A11+CAT*VINJ

SCHEDULE step .AT. TS+TI

See comments under “time variables
and timing commands”.

TS=TS+TI

Other notes:

VAIR is calculated in the .csl code (VAIR=VVIAL-VMED) based on the CONSTANT values VVIAL and VMED
(even if they are not set to defaults). However, this calculation also appears in most of the script (*.m)
files. To avoid confusion/redundancy, the line VAIR=VVIAL-VMED should be removed from script files.
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Table 3. Check of metabolic parameters (in-vitro) against Yang et al. (2012} and Himmelstein et al.

(2004). [Currently awaiting decisions regarding 2-compartment model]

File name Metabolc parameters set Disp.
V_human.m VMAX1=0.054; KM1=0.45; VK=0.0;
(PROT=1.0) VMAX1=0.0; KM1=0.0; VK =0.9/1000;
VMAX1=0.405/1000; KM1=0.45; VK=0;
V_kidney.m VMAX1=0.0027; KM1=0.92; VK=0.0;
(PROT varies VMAX1=0.00226; KM1=0.69; VK=0;
between 2.0 VMAX1=0.00177; KM1=0.37; VK=0.0;
and 3.0 VMAX1=0.0027; KM1=0.69; VK=0;

between runs)

VMAX1=0.01;

KM1=0.5;

VK = 0.0;

VMAX1=0.01;

KM1=0.95;, VK=0;

VMAX1=0.00004; KM1=1.7;

VK =0.0;

VMAX1=0.0001;

KM1=0.95; VK=0;

VFM_liver.m VMAX1=0.09; KM1=0.53; VK=0;
(PROT=1) VMAX1=0.12; KM1=0.95; VK=0;
VFM_lung.m | VMAX1=0.025; KM1=2.78; VK=0;
(PROT=1) VMAX1=0.01; KM1=0.95; VK=0;
VFR_liver.m VMAX1=0.068; KM1=0.82; VK=0.0;
(PROT=1) VMAX1=0.055; KM1=0.69; VK=0;
VFR_lung.m VMAX1=0.0; KM1=0.0; VK =1.2/1000;
(PROT=1) VMAX1=1.02/1000; KM1=0.69; VK=0;
VMM_liver.m | VMAX1=0.26; KM1=1.36; VK=0.0;
(PROT=1)

VMAX1=0.21; KM1=0.95; VK=0;
VMM_lung.m | VMAX1=0.13; KM1=2.0; VK=0.0;
(PROT=1) VMAX1=0.05; KM1=0.95; VK=0;
VMR_liver.m | VMAX1=0.077; KM1=0.56; VK =0.0;
(PROT=1) VMAX1=0.086; KM1=0.69; VK=0;
VMR_lung.m | VMAX1=0.0; KM1=0.0; VK =0.9/1000;
(PROT=1) VMAX1=1.86/1000; KM1=0.69; VK=0;
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Message

From: Harvey Clewell [HClewell@ramboll.com]
Sent: 8/31/2018 3:40:52 PM
To: Schlosser, Paul [/o=Exchangelabs/ou=Exchange Administrative Group

(FYDIBOHF23SPDLT)/cn=Recipients/cn=121cf759d94e4f08afde0ceb646e711b-Schlosser, Paul]; Jerry Campbell
[ICampbell@ramboll.com]

CC: Davis, Allen [/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=a8ecee8c29c54092b969e9547ea72596-Davis, Allen]; Sasso, Alan
[/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=8cb867519abc4dcea88149d12ef3e8e9-Sasso, Alan]

Subject: RE: Chloroprene In Vitro model

In case you don’t have it handy, here is the paper Matt referred to.

Harvey Clewell
Principal Consultant

D +1 (919) 765-8025
M +1 (919) 4524279

From: HIMMELSTEIN, MATTHEW W <Matthew.W.Himmelstein@dupont.com>

Sent: Friday, August 31, 2018 7:37 AM

To: Schlosser, Paul <Schlosser.Paul@epa.gov>; Jerry Campbell <jcampbell@ramboll.com>

Cc: Harvey Clewell <HClewell@ramboll.com>; Davis, Allen <Davis.Allen@epa.gov>; Sasso, Alan <Sasso.Alan@epa.gov>
Subject: RE: Chloroprene In Vitro model

Paul,

Early in vitro work used a Buker shaker the kind of which we also had at ClIT, and was used for 1,3-butadiene in vitro
metabolism as well as for all in vitro blood-to-air gas partitioning work pioneered by Gargas at the WPAFB.

We subsequently switched to a Gerstel head space/incubator/mixer auto sampler attached to the HP GC/MSD (see
attached photo) hitp:/fwww gerstel com/en/MPS-Anitator-incubator-Stirrer. htm.  All incubations were conducted with
a ~1:10 liguid to air ratio (1 mLin 10 mL vial). My understanding is these facilitates rapid equilibration. Any
preincubation time was conducted absent metabolizing protein or NADP. A lot of the initial methods were worked out
and published in 2001. Sampling at 12 minute intervals was conducted but as | recall, the start times were staggered to
fill in for a more continuous curve using multiple incubation vials.

Hope this helps.
I am out of the office today. Back Tuesday.

Matthew Himmelstein
DuPont Haskell Global Centers
Phone 302 451 4537

From: Schlosser, Paul [mailto:Schiosser Paul@epa.gov]

Sent: Thursday, August 30, 2018 9:54 AM

To: Jerry Campbell <}Campbell@ramboll.com>; HIMMELSTEIN, MATTHEW W <Matthew W Himmelstein@dupont.com>
Cc: Harvey Clewell <HClewell@ramboll com>; Davis, Allen <Davis. Allen@epa.sov>; Sasso, Alan <Sasso.Alan@epasov>
Subject: [EXTERNAL] RE: Chloroprene In Vitro model
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The other possible check is if experiments were run to check linearity of the initial slope with microsome
concentration. I'm pretty sure that if mass transfer resistance is at play, you would see a less-than a doubling of the
elimination rate when microsome concentration was doubled.

-Paul

From: Jerry Campbell [mailto i ampbel @ rambollcom]

Sent: Thursday, August 30, 2018 9:41 AM

To: Schlosser, Paul <Schlosser. Pauli@®ena.sov>; HHIMMELSTEIN, MATTHEW W <Batthew W Himmeltein@dupont.com>
Cc: Harvey Clewell <HClewsli@ramboll.coms; Davis, Allen <Davis. Allenfiapa.gov>; Sasso, Alan <Sasso.Alan@ispasoe>
Subject: RE: Chloroprene In Vitro model

Paul,
There were control experiment data in the 2004 in vitro paper - Figure 3A.

Jerry Campbeli
Managing Consultant

D 919-765-8022

From: Schlosser, Paul [mailto:Schiosser Paul@ena.zov]

Sent: Thursday, August 30, 2018 9:39 AM

To: HIMMELSTEIN, MATTHEW W <M atthew W Himmektein®dupont.ocom>

Cc: Jerry Campbell <iCampbell@ramboll.com>; Harvey Clewell <HClewell@ramboll. corm>; Davis, Allen
<Daviz.Allen@®ena.gov>; Sasso, Alan <Sazso Alan@eng.gov>

Subject: FW: Chloroprene In Vitro model

Matt,
As a follow-up, see the email from Jerry below... You can follow the thread below that if you wish!

While the guestion lerry asks is if you had gentle mixing going on, the information we really need is on the mass-transfer
rate under those conditions. Did you ever run control experiments like the plot below, for another chemical if not CP?

Jerry: note that my incubations were also in a shaker, but | think the amount of surface motion would be dampened
considerably in a smaller vial.

-Paul
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From: Jerry Campbell [mailtodCamphell@rambol com]
Sent: Thursday, August 30, 2018 9:10 AM

To: Schlosser, Paul <Schiosser. Paul@epa.gov>

Cc: Harvey Clewell <HClewsli@ramboll.com>

Subject: RE: Chloroprene In Vitro model

Paul,

Equilibration time question you might want to ask Matt is did they have a shaking sample heater for the headspace
vials on their robot? I'm pretty sure they did. The version I had at UGA (was same system sold under another name)
had controlled orbital shaking heater that could be set to very slow rotations per min (less than 10/min if I remember
correctly) to provide gentle motion. It doesn’t say explicitly in the method but it is possible that they used slow
rotation to increase surface turnover and decrease liquid equilibration time. We generally used an orbital shaking
water bath for non-volatile microsomal metabolism so I wouldn’t be surprised if they did include some motion with
their analysis too. .

Jerry Campbell
Managing Consultant

D 919-765-8022

From: Schlosser, Paul [mailto:Schiosser Paul@epa.gov]

Sent: Wednesday, August 29, 2018 4:08 PM

To: Jerry Campbell <}Carnpbell@rambollcom>

Cc: Harvey Clewell <HClswsell @ramboll.com>; Sasso, Alan <Sassu. Alan@iena.gov>; Davis, Allen <Davis. Allen®epa.gov>
Subject: RE: Chloroprene In Vitro model

P.S. if there are data for anocther chemical where the equilibration rate was measured, those could be used with an
adjustment of the PC. But it has to be 100x or more faster than what | measured to give results that are
indistinguishable from the model where it's assumed to be instantaneous, and that seems unlikely to me.

Or if not, but someone has the system running for other chemicals, it’s only a handful of experiments, no tissues.
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-Paul

From: Jerry Campbell [mailto: Campbeli@ramboll.com]

Sent: Wednesday, August 29, 2018 3:17 PM

To: Schlosser, Paul <Schiosser Paul@enagov>

Cc: Harvey Clewell <HClewesll@rambollcom>; Sasso, Alan <Sgsso Alan@epasov>; Davis, Allen <Davis. Allen®epa.gov>
Subject: RE: Chloroprene In Vitro model

In essence, there was only one sample scheme (every 0.2 hr or 12 min) but I think it may be more complicated than
you have coded. It was an automated system - older version of the combi-pal autosampler. In the more highly
sampled incubations (2004 paper in vitro paper), Matt reports that up to 5 vials were used to complete a time-course.
So, while there was a mass of sample removed at each time, it wasn’t linear throughout the whole run. He does state
that samples were taken at 12 min intervals which coincides with the 1 vial system data in the female mouse and rat
studies. The question is, can we assume that the 0.2 interval samples in the more highly sampled time-course is from
a standardized staggered vial system:

Vial 1: 0, 0.2, 0.4, etc...

Vial 2: 0.05, 0.25, 0.45, etc...
Vial 3: 0.10, 0.30, 0.50, etc...
Vial 4: 0.15, 0.35, 0.55, etc...
Vial 5: ???

Jerry Campbell
Managing Consultant

D 919-765-8022

From: Schlosser, Paul [mailto:Schiosser Paul@epa.gov]

Sent: Wednesday, August 29, 2018 2:25 PM

To: Jerry Campbell <}Campbell@ramboll.com>

Cc: Harvey Clewell <HClswelli@ramboll.corme; Sasso, Alan <Sassu. Alan@epa.zov>; Davis, Allen <Davis Allen@epa.cov>;
Schlosser, Paul <Schiosser Paul@ena.gov>

Subject: RE: Chloroprene in Vitro model

Jerry, Harvey,
Ce: Alan, Allen

So 've rigged the code and male mouse liver script to read the sample times from the data file and use those for the
“injection” decrement. That should make it easy to apply to other experiments {species/tissues). It also has the
separate air/medium compartmeants. “SET10” gives an initial concentration just in the air phase {I used it to check that
the simulations fairly match my old BZ model when | try to simulate that).

I now have it plotting for both variable and fixed Km cases, though the fixed Km value was also hand-adjusted for only
the male mouse liver data set. That was partly so | could create an acsiX plot definition file {.aps, attached) for the
comparison.

The revised .csl, male mouse liver .m file, and .aps are attached. Handling the outputs of multiple lengths is clunky, but
as much as 'm willing to do right now.

So the issue as | see it is that one needs to know the mass transfer rate between the gas phase and meadium in order to

correctly interpret the in vitro data. | had assumed that Matt had done those experiments, included the transfer term,
what we learned from working with lames Bond. The rate will depend on the surface area in the vial and rate of shaking
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in the incubator. The rate that | got is dearly too slow to be consistent with the data, but that doesn’t mean it's not
partially rate-limiting in these experiments. And | don’t have a strong intuition for how much it might matter. But the
impact will be largest when the rate of metabolism is highest.

On the other hand, under-counting the sampling {male liver and lung data from Matt) will result in an over-estimate of
metabolic rate for those experiments. That will have the largest relative impact when metabolism is slow. Atleast that
just requires an adjustment of the code.

With regards,
-Paul

From: Schlosser, Paul

Sent: Tuesday, August 28, 2018 4:50 PM

To: Jerry Campbell' <{Campbsil@rambollcom>

Cc: Harvey Clewell <HClswell@ramboll.com>; Sasso, Alan <Sassg Alan@ena.gov>
Subject: RE: Chloroprene In Vitro model

0K, so the first other thing | noticed was that the sampling time {Th was set to 0.2 h, but clearly samples were taken at a
higher frequency. To somewhat quickly get the model to allow for a variation in that, | can’t use the procedural, as
different sampling intervals changes the length of the output vector, so | can’t combine the results in a single

array. There’s other ways around that, but my cluge was to treat sampling as a continuous loss at rate = VING/TI, where
Tl is caleulated for each data set as TFINAL/NSAMPLE; i.e., the time of the final sample over the number of samples
minus the one at time 0.

With the model changed to allow distribution between air and medium (so separate sub-compartments), Tl fixed at 0.2
h, but an extremely high mass transfer coefficient (KGL) for air-medium, | get this, compared to the plot {for the Yang
parameters) in the spreadsheet that lerry sent {keep scrolling down):
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I'd say that's pretty good reproduction! Now, using the variable sampling time {T1}, as described above:
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The difference isn't huge, but it’s a difference.... For many of the experiments the interval is a fixed 0.2 h, but the male
rat and mouse lung, and male rat lung are much more frequent. For the male mouse lung the metabolism is slower,
which means the relative impact of this term will be greater.
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ideally the actual sample times should be used, with the scheduled procedural. That’s a bit more programming but not
terribly difficult. One will just need to deal with the fact that the output from each simulation will be a vector of a

different length.

The bigger thing is the gas phase mass transfer. From my '93 benzene paper, the kg = 0.434 mi/min * 60 min/h * 0.001
L/mi = 0.026 L/h. Using that constant, so rate of movement from air to liquid {net) = 0.026%{Cal - Cm1/P1)}, | get:

Obs L8 ppm
Cis B0 ppn
Obs 332 pom
Dbz 384 pram
Chz BE8 ppm
18 ppm

58 open

13Z ppn

84

« Bd% ppin

Really bad, but then there may have been much less mixing in

0.26:

my smaller vials than Matt’s, so | increased KGL by 10x, to

Oha 18 ppen
Tibes B0 prem
b 132 ppm

by BRS ppm
140 pom

50 ppew

132 ppm

WA pym

© B3% nnm

£.2

{then reduced the Km from 1.36 to 0.8 {a bit of trial and error):
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Tbs 10 ppm
Ohs 80 ppm
T 132 pom
Ohs 264 ppm
Dhs 529 ppam
18 ppm

58 ppim

133 phen
24 ppam
B2% pprn

14

G001 4

Based on this, I'd say that there’s a very good chance that the gas-liquid mass transfer is a significant factor, and is likely
to impact the estimation of Km {perhaps the goodness of fit of the fixed-Km model). The difficulty is that we need
control incubation data to determine the correct value of KGL.

-Paul

From: Jerry Campbell [mailto: iCampbelli@ramboll.com]

Sent: Tuesday, August 28, 2018 11:07 AM

To: Schlosser, Paul <Schiosser. Paul@enagov>

Cc: Harvey Clewell <HCleweli@rambollcom>; Sasso, Alan <Sasso Alan@epa.sow>
Subject: RE: Chloroprene in Vitro model

Yes, it should be +ARLOSS. I must have hit the wrong key yesterday when I noticed it was missing from the equation,

Jerry Campbell
Managing Consultant

D 919-765-8022

From: Schlosser, Paul [maiito:Schlosser. Paul@epa gov]

Sent: Tuesday, August 28, 2018 8:42 AM

To: lerry Campbell <}Campbell@ramboll.com>

Cc: Harvey Clewell <HClewell@ramboll. com>; Sasso, Alan <Sassg. Alan®@epa.gow>
Subject: RE: Chloroprene In Vitro model

Thanks, Jerry. 've forwarded to Alan who is getting back to his evaluation of the primary model. I'm hoping we can get
through the model code evaluation by the end of next week...

Well, | just looked at the .csl and see this:

IMASS BALANCE
CHECK1 = A10 - (A1+A1M+A1l+ ARLUNGVK-ARLQOSS)
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But that should be +ARLOSS?

-Paul

From: Jerry Campbell [mailto ampbesl@ramboll.com]
Sent: Monday, August 27, 2018 4:30 PM

To: Schlosser, Paul <&¢hiosser. Paul@ena.sov>

Cc: Harvey Clewell <HClewsli@ramboilcoms

Subject: Chloroprene In Vitro model

Paul,

I've uploaded a zip folder (INVITROMODEL AND GRAPHS.zip) with the full workspace for the in vitro model and Excel
files with the figures. There is a spreadsheet with a list of the m-files and a short description. Let us know if
something doesn’t work or you have any questions.

Jerry Campbell

Managing Consultant

D 919-765-8022

Ramboll

6 Davis Drive

Suite 139

PO Box 13441
Research Triangle Park
NC 27709

USA

This communication is for use by the intended recipient and contains information that may be Privileged, confidential or
copyrighted under applicable law. If you are not the intended recipient, you are hereby formally notified that any use,
copying or distribution of this e-mail,in whole or in part, is strictly prohibited. Please notify the sender by return e-mail
and delete this e-mail from your system. Unless explicitly and conspicuously designated as "E-Contract Intended", this e-
mail does not constitute a contract offer, a contract amendment, or an acceptance of a contract offer. This e-mail does
not constitute a consent to the use of sender's contact information for direct marketing purposes or for transfers of data
to third parties.

Francais Deutsch ltaliano Espanol Portugues Japanese Chinese Korean

htto v DuPontcom/eorn/emall disclaimer bl
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Message

From: HIMMELSTEIN, MATTHEW W [Matthew.W.Himmelstein@dupont.com]
Sent: 8/31/2018 11:37:20 AM
To: Schlosser, Paul [/o=Exchangelabs/ou=Exchange Administrative Group

(FYDIBOHF23SPDLT)/cn=Recipients/cn=121cf759d94e4f08afde0ceb646e711b-Schlosser, Paul]; Jerry Campbell
[ICampbell@ramboll.com]

CC: Harvey Clewell [HClewell@ramboll.com]; Davis, Allen [/o=ExchangelLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=a8ecee8c29c54092b969e9547ea72596-Davis, Allen]; Sasso, Alan
[/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=8cb867519abc4dcea88149d12ef3e8e9-Sasso, Alan]

Subject: RE: Chloroprene In Vitro model

Attachments: gerstel pictures.ppt

Paul,

Early in vitro work used a Buker shaker the kind of which we also had at ClIT, and was used for 1,3-butadiene in vitro
metabolism as well as for all in vitro blood-to-air gas partitioning work pioneered by Gargas at the WPAFB.

We subsequently switched to a Gerstel head space/incubator/mixer auto sampler attached to the HP GC/MSD (see
attached photo) hito:/fweew . gerstel comfen/MPS-Asitator-ncubator-Stirrer.htm.  All incubations were conducted with
a ~1:10 liguid to air ratio (1 mLin 10 mL vial). My understanding is these facilitates rapid equilibration. Any
preincubation time was conducted absent metabolizing protein or NADP. A lot of the initial methods were worked out
and published in 2001. Sampling at 12 minute intervals was conducted but as | recall, the start times were staggered to
fill in for a more continuous curve using multiple incubation vials.

Hope this helps.
| am out of the office today. Back Tuesday.

Matthew Himmelstein
DuPont Haskell Global Centers
Phone 302 451 4537

From: Schlosser, Paul [mailto:Schlosser.Paul@epa.gov]

Sent: Thursday, August 30, 2018 9:54 AM

To: Jerry Campbell <JCampbell@ramboll.com>; HIMMELSTEIN, MATTHEW W <Matthew.W.Himmelstein@dupont.com>
Cc: Harvey Clewell <HClewell@ramboll.com>; Davis, Allen <Davis.Allen@epa.gov>; Sasso, Alan <Sasso.Alan@epa.gov>
Subject: [EXTERNAL] RE: Chloroprene In Vitro model

The other possible check is if experiments were run to check linearity of the initial slope with microsome
concentration. I'm pretty sure that if mass transfer resistance is at play, you would see a less-than a doubling of the
elimination rate when microsome concentration was doubled.

-Paul

From: Jerry Campbell [imailiouCampbeli@rambel.con]

Sent: Thursday, August 30, 2018 9:41 AM

To: Schlosser, Paul <Schiosser.Paul@®epa.gow>; HIMMELSTEIN, MATTHEW W <Matthew W Himmebtein@dupont.com>
Cc: Harvey Clewell <HClswsl@rambollcom>; Davis, Allen <Davis. Allen@®epa.gov>; Sasso, Alan <Sasso Adan@®epa.gov>
Subject: RE: Chloroprene In Vitro model
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Paul,

There were control experiment data in the 2004 in vitro paper - Figure 3A.

Jerry Campbell
Managing Consultant

D 919-765-8022

From: Schlosser, Paul [mailto:Schiosser Paul@epa.gov]
Sent: Thursday, August 30, 2018 9:39 AM

To: HIMMELSTEIN, MATTHEW W <M atthew W . Himmelsisin@®@duponicom>

Cc: Jerry Campbell <}Campheli@ramboll com>; Harvey Clewell <#{lewel @ ramboll.com>; Davis, Allen

<Davis.Allen@epa.pov>; Sasso, Alan <Gasso.Alan@epa.sow>
Subject: FW: Chloroprene In Vitro model

Matt,

As a follow-up, see the email from Jerry below... You can follow the thread below that if you wish!

While the guestion Jerry asks is if you had gentle mixing going on, the information we really need is on the mass-transfer
rate under those conditions. Did you ever run control experiments like the plot below, for another chemical if not CP?

Jerry: note that my incubations were also in a shaker, but | think the amount of surface motion would be dampened

considerably in a smaller vial.

-Paul
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From: Jerry Campbell [maitto: iampbs@ramboll.com]
Sent: Thursday, August 30, 2018 9:10 AM
To: Schlosser, Paul <&¢hiosser, Paul@ena.novy>
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Cc: Harvey Clewell <H{lewell@rambollcom>
Subject: RE: Chloroprene In Vitro model

Paul,

Equilibration time question you might want to ask Matt is did they have a shaking sample heater for the headspace
vials on their robot? I'm pretty sure they did. The version I had at UGA (was same system sold under anocther name)
had controlled orbital shaking heater that could be set to very slow rotations per min (less than 10/min if I remember
correctly) to provide gentle motion. It doesn’t say explicitly in the method but it is possible that they used slow
rotation to increase surface turnover and decrease liquid equilibration time. We generally used an orbital shaking
water bath for non-volatile microsomal metabolism so I wouldn't be surprised if they did include some motion with
their analysis too. .

Jerry Campbell
Managing Consultant

D 919-765-8022

From: Schilosser, Paul [mailto:Schlosser. Paul@epa.sov]

Sent: Wednesday, August 29, 2018 4:08 PM

To: lerry Campbell <{Campball@ramboll.com>

Cc: Harvey Clewell <HClewell@ramboil.com>; Sasso, Alan <Sasso Alan@epa.gov>; Davis, Allen <Davis. Allen@iepa.gov>
Subject: RE: Chloroprene In Vitro model

P.S. if there are data for another chemical where the equilibration rate was measurad, those could be used with an
adjustment of the PC. But it has to be 100x or more faster than what | measured to give results that are
indistinguishable from the model where it's assumed to be instantaneous, and that seems unlikely to me.

Or if not, but someone has the system running for other chemicals, it's only a handful of experiments, no tissues.

-Paul

From: Jerry Campbell [maibo JdCampbell@ramboll.com]

Sent: Wednesday, August 29, 2018 3:17 PM

To: Schlosser, Paul <Schiosser. Paul@epa.pov>

Cc: Harvey Clewell <HUlswell@ramboll.com>; Sasso, Alan <Sasso. Alanena.gov>; Davis, Allen <Davis.Allen@epa.gov>
Subject: RE: Chloroprene In Vitro model

In essence, there was only one sample scheme (every 0.2 hr or 12 min) but I think it may be more complicated than
you have coded. It was an automated system - older version of the combi-pal autosampler. In the more highly
sampled incubations (2004 paper in vitro paper), Matt reports that up to 5 vials were used to complete a time-course.
So, while there was a mass of sample removed at each time, it wasn't linear throughout the whole run. He does state
that samples were taken at 12 min intervals which coincides with the 1 vial system data in the female mouse and rat
studies. The question is, can we assume that the 0.2 interval samples in the more highly sampled time-course is from
a standardized staggered vial system:

Vial 1: 0, 0.2, 0.4, etc...

Vial 2: 0.05, 0.25, 0.45, etc...
Vial 3: 0.10, 0.30, 0.50, etc...
Vial 4; 0.15, 0.35, 0.55, etc...
Vial 5; ??2?

Jerry Campbeli
Managing Consultant
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D 919-765-8022

From: Schlosser, Paul [mailoSchlosser, Pauli@epa.zov]

Sent: Wednesday, August 29, 2018 2:25 PM

To: Jerry Campbell <{Campbell@ramboll.com>

Cc: Harvey Clewell <HClewsll@ramboll.com>; Sasso, Alan <Sasso. Alanispa.zoy>; Davis, Allen <Davis.Allen@epn.gov>;
Schlosser, Paul <&chiasser. Paulfepa.gov>

Subject: RE: Chloroprene In Vitro model

Jerry, Harvey,
Ce: Alan, Allen

So I've rigged the code and male mouse liver script to read the sample times from the data file and use those for the
“injection” decrement. That should make it easy to apply to other experiments {species/tissues). It also has the
separate air/medium compartments. “SET10” gives an initial concentration just in the air phase (I used it to check that
the simulations fairly match my old BZ model when | try to simulate that).

i now have it plotting for both variable and fixed Km cases, though the fixed Km value was also hand-adjusted for only
the male mouse liver data set. That was partly so | could create an acslX plot definition file {.aps, attached) for the
comparison.

The revised .csl, male mouse liver .m file, and .aps are attached. Handling the outputs of multiple lengths is clunky, but
as much as 'm willing to do right now.

So the issue as | see it is that one needs to know the mass transfer rate between the gas phase and medium in order to
correctly interpret the in vitro data. | had assumed that Matt had done those experiments, included the transfer term,
what we learned from working with James Bond. The rate will depend on the surface area in the vial and rate of shaking
in the incubator. The rate that | got is clearly too slow to be consistent with the data, but that doesn’t mean it's not
partially rate-limiting in these experiments. And | don’t have a strong intuition for how much it might matter. But the
impact will be largest when the rate of metabolism is highest.

On the other hand, under-counting the sampling {male liver and lung data from Matt) will result in an over-estimate of
metabolic rate for those experiments. That will have the largest relative impact when metabolism is slow. Atleast that
just requires an adjustment of the code.

With regards,
-Paul

From: Schlosser, Paul

Sent: Tuesday, August 28, 2018 4:50 PM

To: Jerry Campbell’ <{Campbsil@rambollocom>

Cc: Harvey Clewell <HClswell @ramboil.corm>; Sasso, Alan <Sassu. Alaniiena.gov>
Subject: RE: Chloroprene In Vitro model

OK, so the first other thing | noticed was that the sampling time {T1} was set to 0.2 h, but clearly samples were taken at a
higher frequency. To somewhat quickly get the model to allow for a variation in that, | can't use the procedural, as
different sampling intervals changes the length of the output vector, so | can’t combine the results in a single

array. There’s other ways around that, but my cluge was to treat sampling as a continuous loss at rate = VING/TI, where
Tl is calculated for each data set as TFINAL/NSAMPLE; i.e., the time of the final sample over the number of samples
minus the one at time 0.
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With the model changed to allow distribution between air and medium {50 separate sub-compariments), Tl fixed at 0.2
h, but an extremely high mass transfer coefficient (KGL) for air-medium, | get this, compared o the plot {for the Yang
parameters} in the spreadsheet that Jerry sent (keep scrolling down):
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I'd say that’s pretty good reproduction! Now, using the variable sampling time {T1}, as described above:

'~§%-m‘w.,__
g B2 apm
19 pom

EF pp
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o 4 2.6 5.8 t 1.2

The difference isn't huge, but it’s a difference.... For many of the experiments the interval is a fixed 0.2 h, but the male
rat and mouse lung, and male rat lung are much more frequent. For the male mouse lung the metabolism is slower,
which means the relative impact of this term will be greater.

ideally the actual sample times should be used, with the scheduled procedural. That's a bit more programming but not
terribly difficult. One will just need to deal with the fact that the output from each simulation will be a vectorof a
different length.

The bigger thing is the gas phase mass transfer. From my ’93 benzene paper, the kg = 0.434 mi/min * 60 min/h * 0.001
L/mi=0.026 L/h. Using that constant, so rate of movement from air to ligquid {net) = 0.026%{Cal ~ Cm1/P1)}, | get:
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Really bad, but then there may have been much {ess mixing in my smaller vials than Matt’s, so | increased KGL by 10x, to
0.26:
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Based on this, I'd say that there’s a very good chance that the gas-liquid mass transfer is a significant factor, and is likely
to impact the estimation of Km {perhaps the goodness of fit of the fixed-Km model). The difficulty is that we need
control incubation data to determine the correct value of KGL.

-Paul

From: Jerry Campbell [maittodCamphel@ramboll com]
Sent: Tuesday, August 28,2018 11:07 AM
To: Schlosser, Paul <Schiosser.Paul@ena.sov>
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Cc: Harvey Clewell <HClewell@ramboll.com>; Sasso, Alan <Sgsso Alan@epa.szow

Subject: RE: Chloroprene In Vitro model

Yes, it should be +ARLOSS. I must have hit the wrong key yesterday when I noticed it was missing from the equation.

Jerry Campbell
Managing Consultant

D 919-765-8022

From: Schlosser, Paul [maiito:Schlosser. Paul@epa.gov]
Sent: Tuesday, August 28, 2018 8:42 AM
To: lerry Campbell <}{Campbell@ramboll.com>

Cc: Harvey Clewell <HClewell@ramboll.com>; Sasso, Alan <%asso. Alani@e

Subject: RE: Chloroprene In Vitro model

Thanks, Jerry. P've forwarded to Alan who is getting back to his evaluation of the primary model. 'm hoping we can get

through the model code evaluation by the end of next week...

Well, | just looked at the .csl and see this:

IMASS BALANCE

CHECK1 = A10 - (A1+A1M+A1l+ ARLUNGVK-ARLOSS)

But that should be +ARLOSS?

-Paul

From: Jerry Campbell [mailto iCampbelli@ramboll.com]
Sent: Monday, August 27, 2018 4:30 PM
To: Schlosser, Paul <Schiosser Paul@epagov>

Cc: Harvey Clewell <HClewesli@rambollcom>

Subject: Chloroprene In Vitro model

Paul,

I've uploaded a zip folder (INVITROMODEL AND GRAPHS.zip) with the full workspace for the in vitro model and Excel
files with the figures. There is a spreadsheet with a list of the m-files and a short description. Let us know if

something doesn’t work or you have any questions.

Jerry Campbeli

Managing Consultant

D 919-765-8022

Ramboll

6 Davis Drive

Suite 139

PO Box 13441
Research Triangle Park
NC 27709

USA

YR
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This communication is for use by the intended recipient and contains information that may be Privileged,
confidential or copyrighted under applicable law. If you are not the intended recipient, you are hereby formally
notified that any use, copying or distribution of this e-mail,in whole or in part, is strictly prohibited. Please
notify the sender by return e-mail and delete this e-mail from your system. Unless explicitly and conspicuously
designated as "E-Contract Intended", this e-mail does not constitute a contract offer, a contract amendment, or
an acceptance of a contract offer. This e-mail does not constitute a consent to the use of sender's contact
information for direct marketing purposes or for transfers of data to third parties.

Francais Deutsch Italiano Espanol Portugues Japanese Chinese Korean

http://www.DuPont.com/corp/email disclaimer html
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Message

From: Schlosser, Paul [/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=121CF759D94E4FO8AFDEOCEB646E711B-SCHLOSSER, PAUL]

Sent: 8/30/2018 1:54:03 PM

To: Jerry Campbell [ICampbell@ramboll.com]; HIMMELSTEIN, MATTHEW W [Matthew.W.Himmelstein@dupont.com]

CC: Harvey Clewell [HClewell@ramboll.com]; Davis, Allen [/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=a8ecee8c29¢54092h969e9547ea72596-Davis, Allen]; Sasso, Alan
[fo=ExchangeLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=8cb867519%abc4dcea88149d12ef3e8e9-Sasso, Alan]

Subject: RE: Chloroprene In Vitro model

The other possible check is if experiments were run to check linearity of the initial slope with microsome
concentration. I'm pretty sure that if mass transfer resistance is at play, you would see a less-than a doubling of the
elimination rate when microsome concentration was doubled.

-Paul

From: Jerry Campbell [mailto:JCampbell@ramboll.com]

Sent: Thursday, August 30, 2018 9:41 AM

To: Schlosser, Paul <Schlosser.Paul@epa.gov>; HIMMELSTEIN, MATTHEW W <Matthew.W.Himmelstein@dupont.com>
Cc: Harvey Clewell <HClewell@ramboll.com>; Davis, Allen <Davis.Allen@epa.gov>; Sasso, Alan <Sasso.Alan@epa.gov>
Subject: RE: Chloroprene In Vitro model

Paul,
There were control experiment data in the 2004 in vitro paper - Figure 3A.

Jerry Campbell
Managing Consultant

D 919-765-8022

From: Schlosser, Paul [miailto:Schlosser. Paul@epa.gov]

Sent: Thursday, August 30, 2018 9:39 AM

To: HIMMELSTEIN, MATTHEW W <}Matthew, W Himmelstein@dupont.oom>

Cc: Jerry Campbell <!Campbell@ramboll.com>; Harvey Clewell <HClswell@ramboll.corm>; Davis, Allen
<Davis Allen@ens.gov>; Sasso, Alan <SassoAlan@eps.aoy>

Subject: FW: Chloroprene In Vitro model

Matt,
As a follow-up, see the email from Jerry below... You can follow the thread below that if you wish!

While the question Jerry asks is if you had gentle mixing going on, the information we really need is on the mass-transfer
rate under those conditions. Did you ever run control experiments like the plot below, for another chemical if not CP?

Jerry: note that my incubations were also in a shaker, but | think the amount of surface motion would be dampened
considerably in a smaller vial.

-Paul
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From: Jerry Campbell [mailiodCampbeli@ramboll.con]
Sent: Thursday, August 30, 2018 9:10 AM

To: Schlosser, Paul <Schiasser.Paul@epn.sov>

Cc: Harvey Clewell <HClewell@ramboll.com>

Subject: RE: Chloroprene In Vitro model

Paul,

Equilibration time question you might want to ask Matt is did they have a shaking sample heater for the headspace
vials on their robot? I'm pretty sure they did. The version I had at UGA (was same system sold under another name)
had controlled orbital shaking heater that could be set to very slow rotations per min (less than 10/min if I remember
correctly) to provide gentle motion. It doesn't say explicitly in the method but it is possible that they used slow
rotation to increase surface turnover and decrease liquid equilibration time. We generally used an orbital shaking
water bath for non-volatile microsomal metabolism so I wouldn’t be surprised if they did include some motion with
their analysis too. .

Jerry Campbeli
Managing Consultant

D 919-765-8022

From: Schlosser, Paul [mailioSchlosser, Paul@epa.sov]

Sent: Wednesday, August 29, 2018 4:08 PM

To: Jerry Campbell <}{Campbell@ramboll.com>

Cc: Harvey Clewell <HUleweli@ramboll.com>; Sasso, Alan <Szsso Alan@epa.zov>; Davis, Allen <[iavis.Allen@epa.gow>
Subject: RE: Chloroprene In Vitro model

P.S. if there are data for another chemical where the equilibration rate was measured, those could be used with an
adjustment of the PC. But it has to be 100x or more faster than what | measured to give results that are
indistinguishable from the model where it's assumed to be instantaneous, and that seems unlikely to me.
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Or if not, but someone has the systemn running for other chemicals, it’s only a handful of experiments, no tissues.

-Paul

From: Jerry Campbell [mailto ampbesl@ramboll.com]

Sent: Wednesday, August 29, 2018 3:17 PM

To: Schlosser, Paul <&¢hiosser. Paul@ena.sov>

Cc: Harvey Clewell <HClewell @ramboil.com>; Sasso, Alan <Sasso Aan@epa.govs; Davis, Allen <«Davis. AllenBepasovs
Subject: RE: Chloroprene In Vitro model

In essence, there was only one sample scheme (every 0.2 hr or 12 min) but I think it may be more complicated than
you have coded. It was an automated system - older version of the combi-pal autosampler. In the more highly
sampled incubations (2004 paper in vitro paper), Matt reports that up to 5 vials were used to complete a time-course.
So, while there was a mass of sample removed at each time, it wasn’t linear throughout the whole run. He does state
that samples were taken at 12 min intervals which coincides with the 1 vial system data in the female mouse and rat
studies. The question is, can we assume that the 0.2 interval samples in the more highly sampled time-course is from
a standardized staggered vial system:

Vial 1: 0, 0.2, 0.4, etc...

Vial 2: 0.05, 0.25, 0.45, etc...
Vial 3: 0.10, 0.30, 0.50, etc...
Vial 4: 0.15, 0.35, 0.55, etc...
Vial 5: ?2??

Jerry Campbeli
Managing Consultant

D 919-765-8022

From: Schlosser, Paul [mailto:Schiosser Paul@ena.zov]

Sent: Wednesday, August 29, 2018 2:25 PM

To: lerry Campbell <}Campbell@ramboll.com>

Cc: Harvey Clewell <HCleweli@rambollcom>; Sasso, Alan <Sasso Alaniepa.zov>; Davis, Allen <Diayvis. Allen@epa.gow>;
Schlosser, Paul <5chiosser.Pavl@epa.goe>

Subject: RE: Chloroprene In Vitro model

Jerry, Harvey,
Ce: Alan, Allen

So I've rigged the code and male mouse liver script to read the sample times from the data file and use those for the
“injection” decrement. That should make it easy to apply to other experiments (species/tissues). It also has the
separate air/medium compartments. “SET10” gives an initial concentration just in the air phase (I used it to check that
the simulations fairly match my old BZ model when | try to simulate that).

I now have it plotting for both variable and fixed Km cases, though the fixed Km value was also hand-adjusted for only
the male mouse liver data set. That was partly so | could create an acsiX plot definition file {.aps, attached) for the

comparison.

The revised .csl, male mouse liver .m file, and .aps are attached. Handling the outputs of multiple lengths is dunky, but
as much as 'm willing to do right now.

So the issue as | see it is that one needs to know the mass transfer rate between the gas phase and medium in order to
correctly interpret the in vitro data. | had assumed that Matt had done those experiments, included the transfer term,
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what we learned from working with lames Bond. The rate will depend on the surface area in the vial and rate of shaking
in the incubator. The rate that | got is clearly too slow to be consistent with the data, but that doesn’t mean it’s not
partially rate-limiting in these experiments. And | don’t have a strong intuition for how much it might matter. But the
impact will be largest when the rate of metabolism is highest.

On the other hand, under-counting the sampling {male liver and lung data from Matt) will result in an over-estimate of
metabolic rate for those experiments. That will have the largest relative impact when metabolism is slow. Atleast that
just requires an adjustment of the code.

With regards,
-Paul

From: Schlosser, Paul

Sent: Tuesday, August 28, 2018 4:50 PM

To: Jerry Campbell' <{Campheli@ramboll.com>

Cc: Harvey Clewell <HClewell@ramboll.com>; Sasso, Alan <Sgsso Alan@epa.szow
Subject: RE: Chloroprene In Vitro model

OK, so the first other thing | noticed was that the sampling time [T} was set to 0.2 h, but clearly samples were taken at a
higher frequency. To somewhat guickly get the model to allow for a variation in that, | can’t use the procedural, as
different sampling intervals changes the length of the output vector, so | can’t combine the results in a single

array. There's other ways around that, but my cluge was to treat sampling as a continuous loss at rate = VING/TI, where
Tiis calculated for each data set as TFINAL/NSAMPLE; i.e, the time of the final sample over the number of samples
minus the one at time 0.

With the model changed to allow distribution between air and medium {so separate sub-compartments), Tl fixed at 0.2
h, but an extremely high mass transfer coefficient (KGL) for air-medium, | get this, compared to the plot {for the Yang
parameters) in the spreadsheet that lerry sent (keep scrolling down):
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I'd say that's pretty good reproduction! Now, using the variable sampling time {T1}, as described above:
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The difference isn't huge, but it’s a difference.... For many of the experiments the interval is a fixed 0.2 h, but the male
rat and mouse lung, and male rat lung are much more frequent. For the male mouse lung the metabolism is slower,
which means the relative impact of this term will be greater.
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ideally the actual sample times should be used, with the scheduled procedural. That’s a bit more programming but not
terribly difficult. One will just need to deal with the fact that the output from each simulation will be a vector of a

different length.

The bigger thing is the gas phase mass transfer. From my '93 benzene paper, the kg = 0.434 mi/min * 60 min/h * 0.001
L/mi = 0.026 L/h. Using that constant, so rate of movement from air to liquid {net) = 0.026%{Cal - Cm1/P1)}, | get:

Obs L8 ppm
Cis B0 ppn
Obs 332 pom
Dbz 384 pram
Chz BE8 ppm
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58 open

13Z ppn
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Really bad, but then there may have been much less mixing in

0.26:

my smaller vials than Matt’s, so | increased KGL by 10x, to
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{then reduced the Km from 1.36 to 0.8 {a bit of trial and error):

ED_002855_00005541-00006



Tbs 10 ppm
Ohs 80 ppm
T 132 pom
Ohs 264 ppm
Dhs 529 ppam
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Based on this, I'd say that there’s a very good chance that the gas-liquid mass transfer is a significant factor, and is likely
to impact the estimation of Km {perhaps the goodness of fit of the fixed-Km model). The difficulty is that we need
control incubation data to determine the correct value of KGL.

-Paul

From: Jerry Campbell [mailto: iCampbelli@ramboll.com]

Sent: Tuesday, August 28, 2018 11:07 AM

To: Schlosser, Paul <Schiosser. Paul@enagov>

Cc: Harvey Clewell <HCleweli@rambollcom>; Sasso, Alan <Sasso Alan@epa.sow>
Subject: RE: Chloroprene in Vitro model

Yes, it should be +ARLOSS. I must have hit the wrong key yesterday when I noticed it was missing from the equation.

Jerry Campbell
Managing Consultant

D 919-765-8022

From: Schlosser, Paul [maiito:Schlosser. Paul@epa gov]

Sent: Tuesday, August 28, 2018 8:42 AM

To: lerry Campbell <}Campbell@ramboll.com>

Cc: Harvey Clewell <HClewell@ramboll. com>; Sasso, Alan <Sassg. Alan®@epa.gow>
Subject: RE: Chloroprene In Vitro model

Thanks, Jerry. 've forwarded to Alan who is getting back to his evaluation of the primary model. I'm hoping we can get
through the model code evaluation by the end of next week...

Well, | just looked at the .csl and see this:

IMASS BALANCE
CHECK1 = A10 - (A1+A1M+A1l+ ARLUNGVK-ARLQOSS)
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But that should be +ARLOSS?

-Paul

From: Jerry Campbell [mailto ampbesl@ramboll.com]
Sent: Monday, August 27, 2018 4:30 PM
To: Schlosser, Paul <&¢hiosser. Paul@ena.sov>

Cc: Harvey Clewell <HClewsli@ramboilcoms

Subject: Chloroprene In Vitro model

Paul,

I've uploaded a zip folder (INVITROMODEL AND GRAPHS.zip) with the full workspace for the in vitro model and Excel
files with the figures. There is a spreadsheet with a list of the m-files and a short description. Let us know if

something doesn’t work or you have any questions.

Jerry Campbell

Managing Consultant

D 919-765-8022

Ramboll

6 Davis Drive

Suite 139

PO Box 13441
Research Triangle Park
NC 27709

USA

oo
Loagm
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Message

From: Schlosser, Paul [/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=121CF759D94E4FO8AFDEOCEB646E711B-SCHLOSSER, PAUL]

Sent: 6/28/2019 5:47:55 PM

To: Harvey Clewell [HClewell@ramboll.com]

CC: Jerry Campbell [JCampbell@ramboll.com]; Michael Dzierlenga [MDZIERLENGA@ramboll.com]; Robinan Gentry
[rgentry@ramboll.com]; mandersen [andersenme@aol.com]; Thayer, Kris [fo=Exchangelabs/ou=Exchange
Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=3ce4ae3f107749¢6815f243260df98¢3-Thayer, Kril;
Vandenberg, lohn [fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=dcae2b98a04540fb8d099f9d4dead690-Vandenberg, John]; Bahadori, Tina
[/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=7da7967dcafb4c5bbc39c666fee3 lec3-Bahadori, Tinal; Morozov, Viktor
[/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=03cc9abb639c453fabc2bbb3e4617228-Morozov, Viktor]; Davis, Allen
[/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=a8ecee8c29¢54092b969e9547ea72596-Davis, Allen]; Sasso, Alan
[/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=8ch867519abc4dcead8149d12ef3e8e9-Sasso, Alan]; Kapraun, Dustin
[/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=3a53c151b92a472fbfb295ed5df982a7-Kapraun, Dul; Sonja Sax
[SSax@ramboll.com]; Ken Mundt [kenneth.mundt@cardno.com]; Miyoung Yoon [yoon.m.work@gmail.com];
Kenyon, Elaina [/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF235PDLT)/cn=Recipients/cn=0395d5b93f214c8ca49066f498f7d5c9-Kenyon, Elaina]; White, Paul
[fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=4e179825823c44ebbb07a9704e1e5d16-White, Paul]

Subject: RE: chloroprene -- human lung

Attachments: Botto 94.pdf

Yos, Isee that now. 1'd been looking in the methods section, then went to the prior paper which has results on biver (arger nh. And
thig other p Gantached s that thoy cite also only bad one fung sample. bt at oast shows the variation from rwpeating the microsome
prep 3 times (Table 23, which 13 wodest,

~Fraud

From: Harvey Clewell <HClewell@ramboll.com>

Sent: Friday, June 28, 2019 10:10 AM

To: Schlosser, Paul <Schlosser.Paul@epa.gov>

Cc: Jerry Campbell <JCampbell@ramboll.com>; Michael Dzierlenga <MDZIERLENGA@ramboll.com>; Robinan Gentry
<rgentry@ramboll.com>; mandersen <andersenme@aol.com>; Thayer, Kris <thayer.kris@epa.gov>; Vandenberg, John
<Vandenberg.John@epa.gov>; Bahadori, Tina <Bahadori.Tina@epa.gov>; Morozov, Viktor <Morozov.Viktor@epa.gov>;
Davis, Allen <Davis.Allen@epa.gov>; Sasso, Alan <Sasso.Alan@epa.gov>; Kapraun, Dustin <Kapraun.Dustin@epa.gov>;
Sonja Sax <SSax@ramboll.com>; Ken Mundt <kenneth.mundt@cardno.com>; Miyoung Yoon
<yoon.m.work@gmail.com>; Kenyon, Elaina <Kenyon.Elaina@epa.gov>; White, Paul <White.Paul@epa.gov>

Subject: RE: chloroprene -- human lung

Hi Paul

| checked with Miyoung and the human values in Table 3 are based on Viera et al. (1998) Table 1, which provides data
from a single adult subject.

With kind regards
Harvey Clewell
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PhD, DABT, FATS

Principal Consultant

Ramboll Environment and Health Consulting
Research Triangle Park, NC 27709 USA
holewsH@rambollicom

919-452-4279

From: Schlosser, Paul [mailto:Schiosser Paul@epa.gov]

Sent: Thursday, June 27, 2019 2:14 PM

To: Harvey Clewell <HClswell@ramboll.com>

Cc: Jerry Campbell <{Campheli@rambollcom>; Michael Dzierlenga <MEBZIERLENGA® rambaoll.com>; Robinan Gentry
<rgentry@vamboll.com>; mandersen <andersenme@acl.com>; Thayer, Kris <thayer. krisi®epa.gov>; Vandenberg, John
<¥andenberg lohn@epa.zov>; Bahadori, Tina <Bahaderi. Tina@epa.zov>; Morozov, Viktor <Morozov. Vikior@ens. cov>;
Davis, Allen <Davis. Allen@epa gov>; Sasso, Alan <Sasso Alan@epa.gov>; Kapraun, Dustin <Kapraun Dustin@epa.govs;
Sonja Sax <SSax@rambollcom>; Ken Mundt <ksnnethanundi@cardno.com>; Miyoung Yoon
<yoonruwork@emsil.com>; Kenyon, Elaina <Benvon.Eleina@epa.gov>; White, Paul <White Paul@ena. gov>

Subject: RE: chloroprene -- human lung

Thanks, Harvey,

woactivity, o O the other

The pool sirze coudd be bigger, bt i1 18 good support that the Loren data dow’t under-ostinmae human hy
‘ 4o or G009, s oiting

B, hwew coudd 1 forpet?! There i (s paper from Mivoong, attached, The ratio shown in table 5 8 09

Vigira, 1, Pasanen, M, Raurde, B, and Crestesl, T, 1998, Exgwession of CYPRET in buman Tung and Kidoey during development and
i fubl-lonm placents A differential methwiation of te gone 18 vobved in the rogulation process. Pharmacel. Todoph 83183187,
which in torn cHles a 1996 article desortbing the Initial Bissue eoblection. Both are also aftached, somy abont the siation of the 1Y page

of the "48 paper, #7 how 18 on HERG,

From the 796 papers Adult bver samples were obtained from donoers for kidpey transplantation. Donors had oo severe clyonic
pathology and had generally died from a taffic scotdent. They
had 5o re-peated drag comsmmption. Mo information was available rogarding their smoking and drinking habiis,

Some plots i the "9 paper indicae 14 donors, others 10 donors.

~Pand

From: Harvey Clewell <H{lewelli@ramboll.com>

Sent: Thursday, June 27, 2019 10:40 AM

To: Schlosser, Paul <Gchlasser. Paul@epn.sov>

Cc: Jerry Campbell <iCamphell@ramboll.com>; Michael Dzierlenga <} DZIERL ENGAG ramboll.com>; Robinan Gentry
<rgentryi@ramboll.com>; mandersen <andersenme®aol.com>; Thayer, Kris <thayer.kris@®@epa.gov>; Vandenberg, John
<Yandenberg John@lena. goy>; Bahadori, Tina <Bahadori. Tina@epa.gov>; Morozov, Viktor <Morozov. Vikiorn@epa. gow;
Davis, Allen <avis. Allen@epa.gov>; Sasso, Alan <Sasso.Alan@epa.zov>; Kapraun, Dustin <Kapraun.Bustini@epa.zov>;
Sonja Sax <5Sax@@rambollcom>; Ken Mundt <kenneth.mundt@cardno.com>; Miyoung Yoon
<yoorn.mawork@email.com>; Kenyon, Elaina <Kenyon.Elsina@epa.gov>; White, Paul <Whits Paul@epa. gso>

Subject: RE: chloroprene -- human lung

Hi Paul
This paper provides relative expression ratios across tissues in the human for a variety of cyps.
From Table 1, the ratio of lung/liver expression for 2el is 0.0173/53.8 = 0.00032

Adding 2F1 in the lung (which was not detected in the liver), it becomes (0.0173 + 0.0128)/53.8 = 0.00056
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That’s about a factor of 3 lower than the lung/liver activity ratio from Lorenz (Al = 0.00143)

This supports the use of Al derived from Lorenz to estimate human lung metabolism for 2el substrates like chloroprene
or methylene chloride as a conservative approach.

With kind regards

Harvey Clewell

PhD, DABT, FATS

Principal Consultant

Ramboll Environment and Health Consulting
Research Triangle Park, NC 27709 USA
helewsl@ rambull com

919-452-4279

From: Schlosser, Paul [matito:Schiosser Paul@ena.zov]

Sent: Tuesday, June 25, 2019 5:26 PM

To: Jerry Campbell <{Campbell@rambuoil com>; Harvey Clewell <HClewsli@rambollcom>

Cc: Michael Dzierlenga <MDZIERLENGAE ramboll.com>; Robinan Gentry <rgentry@ramboil.com>; mandersen
<gndersenme@aol.com>; Thayer, Kris <thaver.kris@epa.gov>; Vandenberg, John <¥andenberg lohnB®epa.gov>;
Bahadori, Tina <Bahadori. Tina@epa.gov>; Morozov, Viktor <Morpzov Vikiorfepa gov>; Davis, Allen
<DavisAllen@epa.goy>; Sasso, Alan <5Gasse Alan@epa.gov>; Kapraun, Dustin <Kapraun. Dusting®epa.gov>; Sonja Sax
<SSax@@rambollcom>; Ken Mundt <kenneth.mundt@cardno.com>; Miyoung Yoon <yoonmwork@email.com>; Kenyon,
Elaina <Kenvon Elaina@ena.sov>; White, Paul <\¥/hite.Pauliena.gov>

Subject: chloroprene -- human lung

Harvey, all

The Lorene ot al (1984 paper from which the "AD for hing liver metabolism iz caloulated use 7-ethoxveoumarin as a substeate,
which is not a pure 2E1 substrate, but also moetabolized by human TAZ, which would not be relovant for OF, and some others

hitos:fwwes nehinimoanibheov/pubred/B5 73198
hitos  fwwwr . ncbinbronib.sov/oubmed/16719387

I didn’t look thoroughly, but dide’t see that Lorenz gave the concentration of 7-EC they used (the ¥ reforence sbove indicates that at
high concentrations #'s more 2E L-specifio), and the paper thoy ¢ite for the method is a meview paper. [ stopped at that point.

Also, while Lorenz had data on 13 separate human subiects for ver metabolism and 10 for hing (all non-smokerst), they wore all
having biopsics or surgery for a2 reason.

No umnan data set is ideal, but do vou know of 2 3 data set for haman lung ve. Hyer activity we could consider, to triangulate the
thing, as it wem?

~Faul
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TISSUE-SPECIFIC EXPRESSION AND METHYLATION OF
THE HUMAN CYP2E1 GENE
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Cellulaire EA DRED 868, 27 Boulevard Jean Moulin 13385 Marseille Cedex 05; and Héopital
Sainte-Marguerite, 270 Bd Sainte-Marguerite 13009 Marseille, France

(Received 8 December 1993; accepted 7 June 1994)

Abstract—The level and number of CYP2E1 gene transcripts were investigated by northern blot analysis
in various human adult tissues including liver, lung, placenta, skin and neurinoma. Three transcripts
of 1.8, 2.6 and 4 Kb were expressed in a tissue-specific manner. The origin of the various transcripts
was studied and showed that both 4 and 2.6 Kb mRNAs contained sequences from the 3’ non-translated
region of the gene and that the 4 Kb also contained region localized in the 5’ non-translated region.
Furthermore, it clearly appeared that a catalytically active CYPZE1 enzyme (as proved by NDMA
demethylase activity) was only detected in tissues expressing the 1.8 Kb. The human CYP2E1 was also
identified through immunohistochemical techniques. Finally, we observed a relation between the
hypomethylation of the human CYP2EI gene and the hypoexpression of the corresponding protein.

Key words: gene expression; DNA methylation; cytochrome P450; CYP2E1; N-nitrosodimethylamine

metabolism, immunochemical evidence

Cytochrome P450s belong to a multigene family of
enzymes [1]. These proteins are mostly expressed in
the liver and to a lesser extent in numerous
extrahepatic tissues including lung [2], small intestine
[3], lymphocytes [4], bone marrow [5], kidney [6]
and nasal mucosa [6,7]. Some cytochrome P450s
are constitutively expressed in untreated animals
and some can be induced by treatment with specific
compounds [8]. Cytochrome P450s are involved in
the metabolism of exogenous compounds (such as
drugs, carcinogens and pesticides) as well as
endogenous substances (such as fatty acids, prosta-
glandins, steroids and ketone bodies produced during
fasting). They can either convert xenobiotics to inert
polar metabolites or bioactivate them to reactive
species. Some cytochrome P450s are modified by
physiopathological conditions such as fasting,
diabetes, age, sex, stress or by exposure to various
chemical compounds (environmental pollutents,
drugs etc.).

One of the most widely studied cytochrome P450s
is the ethanol-inducible CYP2E1. The regulation of
expression of this cytochrome is one of the most
complex. Indeed, it involves regulation: (1) at the
level of transcription at birth (with an associated
demethylation [9, 10]) (2) by mRNA stabilization in
the diabetic state and by fasting; (3) by increased
translation of existing mRNA; and (4) by inhibition
of protein degradation [11]. CYP2E1 is crucial since
it is implicated in the biotransformation of chemicals
which have toxic effects in humans (styrene, vinyl

* Corresponding author.

§ Abbreviations: IgG, immunoglobulin; NDMA, N-
nitrosodimethylamine; NGS, normal goat serum; PCR,
polymerase chain reaction; SSC, standard saline citrate

BP 48:6-C

chloride [12,13]) and in the bioactivation of
precarcinogens (benzene, N-nitrosodimethylamine
etc. [14]). These reactions are generally dependent
on the CYP2E]1 protein level, which has been found
to be elevated in: (1) people suffering from
alcoholism [15]; (2) patients undergoing therapy
with isoniazid [16]; (3) diabetic and especially those
who do not respond to insulin [4].

The aim of the present study was to analyse the
variations in expression of the CYP2E] gene (mRNA
and protein) in various human adult tissues
using enzymatic assay (NDMAS§ demethylation),
immunohistochemical experiments, northern hybrid-
ization and to explain them at least in part
(characterization of the different transcripts and
gene methylation).

MATERIALS AND METHODS

Reagents. [o-**P]dATP and [y-*?P]ATP were
obtained from Amersham (Amersham, U.K.).
NDMA was purchased from Sigma (Saint Quentin
Fallavier, France). Antibodies conjugated to alkaline
phosphatase or horse radish peroxidase were from
Biosys (Compiegne, France). The rabbit anti-rat
CYP2E1 IgG was kindly provided by F.J. Gonzalez
[17]. Restriction enzymes Hpa IT, Msp I, Hind III
and BamH I were obtained from Boehringer
(Mannheim, F.R.G.). Moviol was from Calbiochem
(Frankfurt, F.R.G.). All other reagents were of the
highest quality available.

Human samples. A variety of human adult tissues
were studied including: liver, placenta, skin, lung
and neurinoma. The livers were obtained under
strict ethical conditions from organ donors. The
placenta were from full term pregnancies after

1095
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1096 F. Borro et al.

Table 1. CYP2E1 oligonucleotides used in this study

CYP2E1 Length
probe (bp)

B 40

Localization Ref. Sequence (5'-3")

11,503-11,542 34  Complementary to an intronic segment in the 3’ flanking region
localized after the AATAAA site:
CAA GAT CAT GCCACT GCA CTCCATCCT GGT CAA CAA

GAG C

—819-—800 34

Identical to an intronic segment localized in the 5’ flanking region:

TAT TGT GCG CCG GGA TCA AC

20 11,335-11,354 34

Identical to an intromic segment in the 3' flanking region localized

before the AATAAA site:
CTGATTCCTTICTITGCATA

—819-—800 34
region:

Complementary to an intronic sequence localized in the 5’ flanking

GTT GAT CCC GGC GCA CAATA

77-116 34

Complementary to a region in the first exon:

TGC ACC TGC CTC CAC ATG GAC ACC AGC AGG AGG
AAG GCCG

G 20 4801-4820 34

Complementary to a region in the fourth exon:

AGG ATG TCG GCT ATG ACGTT

5101-5120 34

Complementary to a region in the fourth intron:

CAC ATC CTG ACG TTA GGA AA

11,944-11,963 34

Complementary to an intronic segment in the 3' flanking region

localized after the AATAAA site:
ACT CCCTTT CGT ATA TAC AT

20 828-847 10

Complementary to regions localized in exons § and 6:

AAT GGA GAA GGA AAAGCACA

971-987 10

Complementary to regions localized in exons 6 and 7:

GAG CTT CTC TTC GAT CT

normal deliveries. The mothers were healthy, drug-
free and non smokers. Placenta were washed with
ice-cold sterile physiological solution to eliminate
blood. Left acoustic neurinoma and lung biopsies
were obtained from surgical resection of tumours.
Skin was obtained from women after breast plastic
surgery. All tissues were kept frozen within half an
hour after removal and stored at —80° until use.

Cloning of the human P4504 cDNA probe.
Cytochrome P450A cDNA was isolated from a
human adult liver cDNA library [18], cloned into
the Pst I site of the pBR 322. Screening was done
with the R17 (CYP2B2) [19] probe under non-
stringent conditions. A clone (P450A) was selected
according to its highest hybridization with this probe
and after sequencing (following the method of
Sanger et al. [20]) appeared to be part of the CYP2E]
c¢DNA (position 749 to 1623 [10]).

Preparation of radioactive probes. *P-labelled
single-strand c¢DNA probes, GAPDH (glycer-
aldehyde-3-phosphate deshydrogenase) [21] and
probe A, were prepared by incorporation of [a-¥P]-
dATP by primer extension [22] using the Klenow
polymerase. The oligonucleotides used for hybrid-
ization analysis are shown in Table 1. Oligo-
nucleotides (6 pmol) were 5' labelled with »-32P by
incubating with T4 polynucleotide kinase [22].

RNA extraction, electrophoresis and blot analysis.
Total cellular RNA was isolated from various human
tissues following the procedure described by
Sambrook et al. [22]. Total RNA (10pug) was
fractionated on a 123M formaldehyde-1.4%
agarose gel, transferred to nitrocellulose membrane

(0.2 um, Schieicher and Schuell) as described
previously [23] and baked at 80° for 2 hr. Total RNA
extracted from normal human liver 3 was run as
control in each analysis. The blots were prehybridized
2hrat68°in 6 X 88C (20 x 88Cis: 3M NaCl, 0.3 M
citric acid; pH=7.0), 10% dextran sulphate,
5 X Denhardt’s (100 X Denhardt’s solution is: 2%
polyvinyl pyrrolidone, 2% Ficoll, 2% BSA in
3 x §8C), and hybridized at 45° in the same solution
containing 10° cpm/mL of the labelled oligonucleo-
tide probes. The filters were also prehybridized
in 5 X S8C, 10% dextran sulphate, 5 X Denhardt’s,
50% freshly deionized formamide and hybridized at
45° in the same solution containing 10° cpm/mL of
the Iabelled A or GAPDH probes. The filters were
then washed three times at 45° in either 6 X S8C or
2 x SSC. The blots were exposed at —80° with an
intensifying screen. The autoradiogram intensities
of the 1.8 Kb mRNA band were estimated by scan
densitometry and normalized to GAPDH,; this was
noted REL for Relative Expression LevelREL =
Densitometric value of 1.8 Kb CYP2E1 transcript/
Densitometric value of GAPDH transcript.

DNA extraction, electrophoresis and blot analysis.
Genomic DNA was extracted from human tissues
as previously described [22]. Ten micrograms of
DNA were digested with mentioned restriction
enzymes, fractionated on a 1% agarose gel,
transferred onto hybond-N filters according to the
procedure of Southern [24] and baked for 2hr at
80°. The blots were prehybridized 2 hr at 68° in
3 % 8$8C, 5§ X Denhardt’s, 0.1% SDS and hybridized
in the same solution containing 10° cpm/mL of the
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